Alcohol is associated with a significant number of sudden deaths per year in the UK and deaths from alcohol-related causes are increasing at an alarming rate. These deaths are more common among white men who are over 50 years with fatty changes rather than the cirrhotic liver. The only findings at postmortem are fatty liver and a negative or low blood alcohol level. The mechanism of death is uncertain in most of the instances but there are some theories related to the suggested mechanism. Sometimes, pre-existing minor causes are incorrectly diagnosed as the cause of death. Therefore, forensic pathologist experiences major difficulties in ascertaining the cause of death. Awareness of the association between alcohol-related fatty change and sudden death is essential to give a correct cause of death at the autopsy examination. A 63-year-old man was found dead in his bathroom by his partner. There was no past medical history of diabetes mellitus, hypertension and alcohol withdrawal. He consumed 5-6 bottles of wine per day over the past 9 months. Postmortem examination revealed slight jaundice, pallor, mild atheromatous changes in coronary arteries, mild left ventricular hypertrophy and marked fatty changes in the liver. Microscopic examination of the liver revealed severe steatosis, predominantly macrovesicular. In addition to that, there was no evidence of chronic disease or pathology. Toxicology analysis revealed 113mg/dl of blood alcohol reset of investigations were unremarkable. Limited biochemical analyses were done. They did not show any evidence of significant electrolytes imbalances or hypo or hyperglycemia. Excluding all the possibilities and considering macroscopic and microscopic features, and toxicological investigations, the cause of death was ascertained as sudden unexpected death in alcohol misuse (SUDAM).
Introduction
Alcohol is associated with approximately 40,000 deaths per year in the UK and deaths from alcoholrelated causes are increasing at an alarming rate, having increased at least eightfold since the 1970s. [1] An association between fatty changes within the liver due to alcohol and sudden cardiac arrhythmic deaths was described in 1926. [2, 3] Sudden death can occur in chronic misuse of alcohol. [2, 3] The only findings at the postmortem are fatty liver and a negative or low blood alcohol level [2, 3] . These deaths are more common among white men who are over 50 years with fatty changes rather than the cirrhotic liver.
The mechanism of death is uncertain in most of the alcohol-related sudden deaths but there are some formulated theories related to the mechanism. The metabolic disturbances are caused by alcohol intake and starvation are recognized causes and they lead to cardiac arrhythmia. [4] Alcohol can be a cause for sudden cardiac death, but it cannot be identified by many pathologists [5] in most of the instances or they misdiagnose as preexisting other minor causes such as minor coronary artery atherosclerosis or left ventricular hypertrophy. [6] Therefore, forensic pathologists have experienced major difficulties giving conclusion during their postmortem examination.
In our case, we discuss how to ascertain the cause of death with available history, examination and investigation findings in an alcoholic who died suddenly.
Case report
A 63-year-old man was found dead on the floor of the bathroom by his partner. When the diseased was last seen by his partner earlier in same evening before going to work, he had not complained of feeling unwell. Later, when his partner phoned him, he had informed that his throat was sore due to vomiting. His partner returned home from work about six hours later in the night and found him lying on the bathroom floor. He was confirmed dead despite the paramedics' Cardiac Pulmonary Resuscitation (CPR).
There was no significant past medical history of diabetes mellitus, hypertension and alcohol withdrawal. He was a smoker and had stopped about 30years ago. He had not taken any illegal drugs but he had consumed numerous bottles of wine over the past 9 months (He consumed 5-6 bottles of wine per day).
The postmortem examination did not reveal any injury in clothes or the body. Slight jaundice and pallor were evident. Coronary arteries had mild atheromatous changes. Left ventricular wall thickness was 1.5cm. Marked fatty changes were evident in the liver.
The histopathological examination of the lungs showed congestion and mild patchy inflammation but no evidence of bronchitis or bronchopneumonia. A single small artery contained a thrombus. The heart showed patchy myocyte hypertrophy with no evidence of inflammation or infarction including contraction band necrosis (Fig. 1) . The kidneys showed autolysis and mild patchy inflammation with no interstitial inflammation, necrosis or glomerulonephritis.
The liver showed severe steatosis, macrovesicular and also microvesicular with no evidence of cirrhosis, malignancy, inflammation or necrosis. The predominant macrovesicular fatty change was evident as eccentric nuclei, swelling of hepatocytes and compression of sinusoids with pavement like pattern. (Fig. 2) . The scanty microvesicular pattern was evident as foamy degeneration. The toxicology analysis revealed that the blood alcohol level was 113mg/dl and it does not show any significant abnormalities related to any other therapeutic or illegal drugs or poisons.
The limited biochemical analysis did not show evidence of hypo or hyperglycemia or electrolytes imbalances.
There were no macroscopic or microscopic evidence suggestive of any other pathology or diseases. 
Discussion
Heart showed mild left ventricular hypertrophy but no evidence of past ischaemic changes such as myocardial fibrosis or acute ischaemic changes or contraction band necrosis or infarctions. Further, there was no significant coronary artery disease. Myocardial hypertrophy can lead to cardiac arrhythmias and sudden death by causing ischaemia or abnormalities in the conduction of electrical impulses. 10 There were no macroscopic or microscopic evidence of acute significant pathology in the lungs, kidneys or brain.
The rest of the organs were unremarkable and there were no identifiable chronic diseases or pathology. The liver showed severe yellow discolouration and histology confirmed hepatic steatosis in keeping with the history of excess alcohol consumption. It is the most reliable evidence for high consumption of alcohol more than 80g or 10 units of alcohol per day. [7] Toxicological analyses of body fluids were unremarkable and there was no evidence of illegal or therapeutic drugs or poisons. We had done limited biochemical analysis such as electrolytes and blood sugar level. They were unremarkable. Commenting about hypoglycemia is very difficult due to the limitation of available samples such as antemortem sugar level.
Sudden death is more common in chronic alcohol misuse. The relationship between sudden death and fatty liver has been confirmed in a number of studies which have reported a link between fatty liver and death in chronic alcoholics. [2.3] The mechanism(s) of death in these are uncertain. Possibilities include fat embolism, alcohol withdrawal, hypoglycemia, alcoholic ketoacidosis and other electrolyte abnormalities. Cardiac arrhythmia is most favoured as the likely mechanism. Many alcoholics have a prolong QT-interval which is associated with an increased risk of sudden death. [8] Chronic alcoholism and fatty liver is associated with profound electrolyte disturbances including hypomagnesaemia which can lead to fatal arrhythmia. [5] The term SUDAM (sudden unexpected death in alcohol misuse) has been coined recognizing the increased risk of sudden death in alcoholics. [2, 3, 4, 5, 8] SUDAM is applied to sudden unexpected non-traumatic deaths where there is a history of chronic excess alcohol consumption and/or evidence of hepatic steatosis but no other anatomical or toxicological cause of death and no significant cardiac hypertrophy. [ 2, 3, 4, 5] . Then, we have excluded all the possibilities and come to the conclusion. Therefore it will be diagnosed by exclusion.
Conclusion
Considering the autopsy examination findings including histological examination and toxicology; no obvious pathological, biochemical and toxicological finding was identified. The main significant histology is fatty steatosis. There was no history of foul play, suicidal or homicidal activities. Excluding all the possibilities and considering macroscopic and microscopic features and toxicological investigations, the most likely cause of death was concluded as sudden unexpected death in alcohol misuse (SUDAM).
